INTRODUCTION
In recent decades polyoxometallates have attracted great interest because of their wide range of topological properties and great potential for application in catalysis, photochemistry, electrochromism, magnetism and photocatalysis [1] [2] [3] [4] . Actually, polyoxometallates can constitute excellent anionic precursors due to their controllable shapes and sizes, as well as their potential interest for the design of new materials with abundant chemical combinations and multiple functionalities [5] [6] [7] . Polyoxometallate clusters constitute a class of inorganic compounds that show a great variety of molecular structures [8] . This is due to the great versatility of their primary building components that allows chemists to link them in many different ways. Using specific reaction routes, recent insights into molybdenum-oxide based chemistry enable us, for instance, to construct spherically shaped molecular systems [9] . The overwhelming structural diversity of polyoxometallates thus provides not only molecular systems with original functionalities, but also a truly aesthetic appeal resulting from their amazing spatial structures and symmetries.
Lanthanide elements are hard acids in the classification of Pearson [10] and, therefore, they are highly oxophilic [11, 12] with a greater affinity for ligands that have hard donor atoms than for those that have soft donor atoms. Recently, the syntheses of lanthanopolyoxometallates (LnPOMs) has received strong interest and the incorporation of lanthanide ions (Ln 3+ ) in polyoxometallatesis has become a focus in supramolecular chemistry because of their attractive physical properties, such as magnetic [13] and optical properties [14] which result from the synergy between the properties of the lanthanide ions and the POM clusters. 
EXPERIMENTAL SECTION
All chemicals purchased were of reagent grade and used without further purification.
Synthesis of compounds 1 and 2
The were prepared according to the procedure described in the literature [16] . °C under stirring for 1 hour. Single crystals suitable for X-ray crystallographic studies were obtained by diffusion of 2-propanol through the dimethylsulfoxide solution.
X-ray powder diffraction
X-ray powder diagrams have been recorded by using a PanalyticalX'Pert Pro diffractometer with an X'Celerator detector. The typical recording conditions were 45 kV, 40
mA for CuK ( = 1.542 Å), the diagrams were recorded in the -mode over 60 min, between 5 and 70° with a step size of 0.0084° and a scan time of 50s. The calculated patterns were produced using the Powdercell and Win PLOTR software programs [17, 18] .
Experimental and simulated powder X-ray diffraction diagrams for 1 and 2 are reported in Figure S1 . They support the mono phasic character of the samples.
refined with the full-matrix least-squares method on F 2 via the SHELXL-97 program [20] and the WinGX interface [21] . All of non-hydrogen atoms were located in Fourier difference maps and were refined anisotropically. The crystal and final structure refinement data for 1 and 2 are listed in Table 1 . 
Thermal analyses
Thermal analyses were performed in platinum crucibles under a nitrogen atmosphere between room temperature and 800 °C with a heating rate of 10 °C min -1 using a PerkinElmer Pyris Diamond thermal analyzer
FT-IR spectroscopy
FT-IR spectra were recorded in the range 400-4000 cm [22] .
The feature band at 1009 cm -1 can be ascribed to the (S=O) asymmetric stretching vibration of DMSO molecules. Compared with free DMSO, the (S=O) shift from 1055 to 1009 cm -1 supports that the DMSO ligands are coordinated to the metal ions by the oxygen atoms [23] .
Electrochemical measurements
Cyclic voltammetry experiments on both complexes were carried out in 0.1 M Bu 4 NPF 6 /DMSO solutions under an argon atmosphere, with the potential ranging from -2000
to 1500 mV at a scan rate of 50 mV s -1 . The electrochemical measurements were performed using a Potentiostat Galvanostat instrument (Voltalab 40). The electrochemical measurements were performed using three-electrode cell (volume 5 mL) containing a glassy carbon electrode (geometrical surface 0.07 cm 2 ) as the working electrode, a (Ag/AgCl) electrode as the reference electrode and a platinum wire as the counter electrode. All the electrochemical measurements were carried out in a Faraday cage at room temperature to avoid external interference which could perturb the impedance response. were uniformly agitated at a speed of 150 rpm. At the end of the chosen contact time, the content of the flasks were filtered using a Whatman No. 41 filter paper. The concentration of the dye in each filtrate was determined at the maximum wavelength (620 nm).
RESULTS AND DISCUSSION
The crystal structures of both compounds 1 and 2 are based on the centrosymetric [24] confirm that all the molybdenum atoms present a +VI oxidation state, the phosphorus atom presents a +V oxidation state and the erbium or europium atom presents a +III oxidation state. [25] .
The europium complex cation contains one Eu(III) center that is eight coordinated by eight oxygen atoms that belong to eight different dimethylsulfoxide molecules (Figure 1 ). 
. As shown in Figure 3 , the crystal packing is ensured by complex non-typical C-H…..O network contact interactions (non-conventional H-bonds) [26] . Selected C-H…O distances are listed in Table S1 . Calculations with SHAPE software [27] indicate that the europium coordination polyhedron is best described by a triangular dodecahedron with the D 2d symmetry group [28] ( Figure 4) . The inner coordination sphere parameters of the europium ions are given in Table   2 . cations alternate ( Figure 6 ). The crystal packing is ensured by hydrogen bonds that involve Er-based complexes and crystallization solvent molecules and by a complex non-typical C-H…..O network contact interactions ( Figure 7 and Table S2 ). Calculations with SHAPE software [27] indicate that the Er 3+ coordination polyhedron is best described by a square antiprism with D 4d symmetry [19] . The skew angle is 78.22°, the interplane distance d pp ranges from 2.2676 to 3.0453 Å (mean value 2.544 Å), the mean distance between the four neighboring oxygen atoms placed in each plane d in is 2.786 Å and the angle between the planes normal vectors is 0.609 (Table 2) .
Thermal analyses
The thermal behaviors of both compounds were studied. As shown by the TGA-TDA curves of compound 1 (Figure S3 ), the first weight loss of 25.45% (calc.24.04%) in the temperature range 140-300 °C, with two endothermic peaks at 210 and 270°C and one exothermic peak at 295 °C, can be attributed to the loss of eight dimethylsulfoxide molecules and the decomposition of the complexes. The second weight loss at 510 °C is attributed to the collapse of the Keggin structure [29] .
The thermogram of compound 2 ( Figure S4 ), exhibits two steps of weight losses, 15.54 and 13.04% (in total 28.58%) in the temperature range 100-320 °C with three endothermic peaks at 125, 165 and 297°C that can be attributed to the departure of crystallization and coordination dimethylsulfoxide and water molecules (calc. 28.4%). The weight loss with endothermic peaks at 530 °C can be attributed to the disruption of the Keggin poly-anion.
Electrochemical behavior
The electrochemical measurements were carried out in dimethylsulfoxide solution (10 -3 M)
under an argon atmosphere at room temperature. The cyclic voltammetry realized for compound 1 (Figure 8a ) presents three reduction waves. The first reversible reduction (I, I') at -0.02, -0.19 V with half-potentials at -97 mV (vs Ag/AgCl) is attributed to the redox proprieties of the molybdenum center (Mo IV /Mo V ) in the POM [30] . The two other reductions (R1) and (R2) observed around -0.72 and -1.45 V, respectively, are ascribed to the redox process of the europium centers [31] .
The voltamogram of compound 2, (Figure 8b ) presents two redox peaks. The first one is similar to the first one observed for complex 1, with half-potentials at -86 mV and is attributed to the redox proprieties of the molybdenum center (Mo IV /Mo V ) [28] . The second redox wave, characterized by a cathodic peak (Epc) at -1.29 V (vs Ag/AgCl) and an anodic wave (Epa) at -1.04 V, is attributed to the redox processes of the erbium centers. photocatalytic performance for the degradation of rhodamine B [32] . In the other hand, Jabli et al., [33] reported an investigation concerning the immobilization of either [bis(2-methylallyl)(1,5-cyclooctadienne) ruthenium(II)] or ruthenium chloride (RuCl 3 ) on chitosan microspheres and heterogeneous catalysis reactions were used for the oxidative degradation of two acid dyes (Calmagite and Acid Blue 25 in aqueous solution in the presence of hydrogen peroxide). These studies show that Calmagite, containing an azo bond, is more easily degraded than Acid Blue 25.
In our present work, we have investigated the degradation of Naphthol Blue Black solutions using compounds 1 and 2 ( Figure 9) . A clear decrease of the absorbance value is observed in both cases. Naphthol Blue Black is a stable and persistent dye in the presence of an oxidant agent (H 2 O 2 ) alone ( Figure 10 ). However, the combination of either compound 1 or 2 with H 2 O 2 led to the decolorization of the dye solution. It is also noticeable that the rate of the decolorization increases rapidly with time. As an example, after only 10 min, the removal of the color reaches 62% using the system 1/H 2 O 2 . After equilibrium, removal reaches about 78.6% in the presence of the system 1/H 2 O 2 and 60.3% in the presence of the system 2/H 2 O 2 .
Figure10. Relative integrated intensity of the absorption spectra versus time of Naphthol Blue Black solutions.
CONCLUSION
Two hybrid polyoxometallate-based compounds with lanthanides ions have been successfully synthesized and structurally characterized. The electrochemical study of compounds 1 and 2 shows a reversible reduction peak around -0.42 V, attributed to the dodecamolybdate cluster, and a process reduction attributed to the lanthanide ions. These compounds exhibit remarkable yields for the degradation of Naphthol Blue Black solutions, which has been chosen as a model for organic dyes. In fact, the removal exceeds, respectively, 60 and 80% for compounds 1 and 2 after 2 hours of reaction.
SUPPORTING INFORMATION.
Further details of the crystal structure investigation can be obtained free of charge via Figure S2) ; Non-typical contact interaction geometries in 1 (Table S1 ); Non-typical contact interaction geometries in 2 (Table S2) ;
Thermal analysis of compound 1 ( Figure S3 ); Thermal analysis of compound 2 ( Figure S4 ).
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